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Figure 9. DSC curve of paclitaxel Form B, heated 

at 3°C/minute. 
Figure 1 0. Mid-IR spectrum of paclitaxel Form B pre- 
pared by the mineral oil mull technique. 
5 Figure 1 1 . Expansion of the high frequency region of 
the IR spectrum of paclitaxel Form B pre- 
pared by the mineral oil mull technique. 
Figure 12. Mid-IR spectra of paclitaxel Form B pre- 
pared by (a) KBR pellet (b) mineral oil 
10 mull. 



Description 

[0001] The present invention concerns a new pseu- 
dopolymorph of paclitaxel, a pharmaceutical composi- 
tion thereof, and its use as an antitumor agent. Another 
aspect relates to preparation of this pseudopolymorph. 
[0002] Taxol® (paclitaxel) is a natural product extract- 
ed from the bark of Pacific yew trees, Taxus brevifolia. 
It has been shown to have excellent antitumor activity 
in in vivo animal models, and recent studies have eluci- 
dated its unique mode of action, which involves abnor- 
mal polymerization of tubulin and disruption of mitosis. 
It has been recently approved for the treatment of ovar- 
ian cancer; and studies involving breast, colon, and lung 
cancers have shown promising results. The results of 
paclitaxel clinical studies are reviewed by Rowinsky and 
Donehower in "The Clinical Pharmacology and Use of 
Antimicrotubule Agents in Cancer Chemotherapeutics" 
Pharmac. Ther, , 52:35-84, 1991; and by K.C. Nicolaou 
et al. in "Chemistry and Biology of Paclitaxel" Angew. 
Chem., Int. Ed. Engl. , 33: 15-44, 1994, and also in the 
references cited therein. 

[0003] During our work directed at paclitaxel develop- 
ment, we discovered that paclitaxel can exist in at least 
two crystalline forms under ambient conditions. One 
form (coded Form A) is an anhydrous form and, to our 
knowledge, it is the only form reported in the literature 
to date. Form A is substantially anhydrous at 33% RH 
and 75% RH at room temperature. Another form (coded 
Form B) is a hydrated form heretofore unknown, and re- 
cently discovered serendipitously by our group. Form B 
contains about 7.3% water at 33% RH and 8.5% water 
at 75% RH at room temperature pointing to being a tet- 
rahydrate. Upon drying under vaccum at 25-50°C, the 
water content of Form B drops to about 3.5 to 4.0 % 
pointing to being a dihydrate. Thus, the present inven- 
tion concerns a new pseudopolymorph (Form B) of pa- 
clitaxel. The invention further provides a pharmaceutical 
compositions of paclitaxel Form B, and its use as anti- 
tumor agent. 

[0004] The present invention concerns a new pseu- 
dopolymorph of paclitaxel (Form B), a pharmaceutical 
composition thereof, and its use as an antitumor agent. 
Another aspect relates to preparation of this pseudopol- 
ymorph. 

Figure 1 . XRD powder pattern of paclitaxel Form A. 

Figure 2. DSC curve of paclitaxel Form A. 

Figure 3. Mid-IR spectrum of paclitaxel Form A. 

Figure 4. Expansion of the high frequency region of 
the IR spectrum of paclitaxel Form A pre- 
pared by the mineral oil mull technique. 

Figure 5. Mid-IR spectrum of paclitaxel Form A pre- 
pared by: (a) KBr pellet (b) mineral oil 
mull. 

Figure 6. XRD powder pattern pf paclitaxel Form B. 
Figure 7. DSC curve of paclitaxel Form B. 
Figure 8. TG curve of paclitaxel Form B. 



[0005] Highly water insoluble crystalline paclitaxel 
(Form A) exists primarily as an anhydrate (sand-like 
crystals). It is substantially non-hygroscopic under nor- 

is mal laboratory relative-humidities (RH approximately 
50-60%; 20-30°C). However, when contacted with 
moisture at very high relative humidities (90-100% RH) 
or as in aqueous suspensions, dispersions or emul- 
sions, the anhydrate (Form A) can (will) convert (as a 

20 function of time, temperature, agitation, etc.) to a ther- 
modynamically more stable, pseudopolymorphic hy- 
drated form containing about 2-4 moles of water. These 
hydrated crystals (coded as Form B) are of a fine, hair- 
like morphology and even less water soluble than the 

25 highly insoluble parent anhydrate counterpart, Form A. 
[0006] Form B can be readily prepared by dissolving 
Form A anhydrate in solvent as acetone, ethanol, ace- 
tonitrile, N,N-dimethylformamide, etc., and crystalliza- 
tion by addition to water. The water content of the Form 

30 B, after vacuum drying at 25°C, indicates a very strong 
probability for a dihydrate. There is evidence that a lab- 
oratory air-dried sample of the hydrate (RH=50%, 
T=25°C) appeared to be a tetrahydrate. However, vac- 
uum drying at 25°C readily removes the 2-moles of la- 

35 bile water, yielding a stable dihydrate. 

[0007] The importance (chemical, physical, biological 
and especially patentability) of the hydrated paclitaxel 
Form B rests primarily (but not exclusively) in aqueous 
contact as suspensions, emulsions, etc. Here thermo- 
dynamically less stable anhydrate Form A can (will) con- 
vert to the Form B hydrate with changes in physical- 
chemical properties. Thus with dosage form work requir- 
ing aqueous contact with paclitaxel (emulsions, suspen- 
sions, dispersion, etc.), it is required that Form B be 

45 used. This eliminates any untoward Form A conversion 
to Form B. Thus, in at least water contacted dosage 
forms (and in many instances, dry fills) hydrated paclit- 
axel forms could be of much more importance than the 
thermodynamically less stable anhydrate (Form A) 

so counterpart. Inevitably, the water contacted anhydrate 
(Form A) will convert, all or in part to a hydrated form. 
Thus a preformed hydrate is the paclitaxel form of 
choice at least in aqueous environments. Also, as a 
powder (bulk or in capsule or tablet, etc. formulations), 

55 paclitaxel anhydrate (Form A) could convert untowardly 
(partially or completely) to a hydrated form as a function 
of the moisture present. 

[0008] Note that the claimed compositions contain hy- 
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drated paclitaxel that has been added thereto. 
Characterization 

[0009] X-ray powder diffraction (XRD), differential 
scanning calorimetry (DSC), thermogravimetry (TG), 
and infrared (IR) spectroscopy were used to further 
characterize the two forms. 

X-Ray Powder Diffraction 

[001 0] X-ray powder diffraction patterns were collect- 
ed on a Rigaku microdiffractometer, model PSPC-MPD. 
The powders were packed in 0.5 mm glass capillary 
tubes and were analyzed according to a standard meth- 
od in the art. The x-ray generator (Philips model XRG 
31000) was operated at 45 kV and 40 mA, using the 
copper Kot line as the radiation source. Each sample 
was rotated along the chi axis and data was collected 
between 0 and 1 50 deg 2-theta A collection time of 3000 
sec was used. 

DSC/TG 

[0011] Measurements of differential scanning calor- 
imetry and thermogravimetry were obtained on a Du- 
Pont model 2100 thermal analysis system. Approxi- 
mately 3 mg samples were accurately weighed into a 
DSC pan. The pans were hermetically sealed and a pin- 
hole was punched into the pan lid. The use of the pinhole 
allows for pressure release, but still assures that the 
thermal reactions proceed under controlled conditions. 
The samples were cooled to approximately 10°C and 
then heated at a rate of 10°C/min, up to a final temper- 
ature of 300°C. The DSC data were obtained following 
a standard method in the art. For TG determinations, 
approximately 1 0 mg of sample were placed on the pan 
and inserted into the TG furnace. The samples were 
heated at a rate of 10°C/min, up to a final temperature 
of 200°C. The TG data were obtained using a standard 
method in the art. 

Moisture Uptake Rate 

[0012] The room temperature (RT) moisture uptake/ 
loss rates were determined at 33%, 75%, and 1 00% rel- 
ative humidity (RH) (in steps) on a Cahn Digital Record- 
ing Balance fitted with a system to maintain and monitor 
relative humidity. The system consists of a glass tube 
enclosing the sample, a saturation chamber for salt so- 
lutions, a peristaltic pump to recirculate the saturated 
air, and an in-line chilled mirror dew point-%RH meter. 
The system is equilibrated to the desired %RH and sam- 
ple is added through the access port. Samples were run 
until the uptake rate leveled, the salt reservoir was 
changed and the experiment was resumed at the new 
relative humidity. This process was repeated as neces- 
sary for the absorption and desorption. 
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Hot Stage Microscopy 

[0013] A Mettler model FP-80 controller with heating 
stage was used on a Wilde-Lietz polarizing light micro- 
5 scope. A few particles were placed on a glass slide and 
observed at 250X while heating at 10°C per minute. 

IR Spectroscopy 

w [0014] Their IR spectra of paclitaxel were obtained by 
either the KBr pellet and/or mineral oil mull preparation 
techniques. 

Paclitaxel Form A 

15 

[0015] The XRD, DSC, and IR curves of paclitaxel 
Form A are shown in Figures 1-5, respectively. 
[0016] The x-ray powder diffraction pattern for Form 
A (Figure 1) show a crystalline structure with major 

20 peaks at approximately 6.4, 9.8, and 13.2 deg 2-theta. 
The amorphous background observed in the plot is due 
to the glass capillary tube holding the powder. 
[0017] The DSC curve of Form A (Figure 2) exhibits 
a melting endotherm at approximately 223°C, with sub- 

25 sequent decomposition at approximately 245°C. The in- 
tegrated melting endotherm has a heat of fusion (AH f ) 
of approximately 41 J/g. This behavior was confirmed 
with hot stage microscopy where the melting point was 
observed at214°C. 

30 [0018] The mid-IR spectrum of Form A is shown in 
Figure 3. This spectrum was obtained by the mineral oil 
mull technique so that the crystal form would not be de- 
stroyed during sample preparation. In the high frequen- 
cy region (Figure 4), a series of sharp absorption bands 

35 are noted at 351 3, 3486, 3441 , 3402 and 3309 cm" 1 . A 
small absorption band is also noted at 3576 cm -1 - The 
band centered at 3309 cm* 1 is assigned as the N-H 
stretch, whereas the multiple bands from 3520 to 3350 
cm 1 are assigned to the various O-H moieties. 

40 [001 9] The I R spectrum of the A form obtained by the 
KBr pellet technique and the mineral oil mull technique 
is shown in Figure 5. Comparison of the spectra ob- 
tained by the two techniques indicates that no differenc- 
es in the absorption frequencies are noted between the 

45 two spectra. This seems to indicate that the high pres- 
sure required to prepare the KBr pellet does not destroy 
the Form A character. 

[0020] Paclitaxel form A is crystalline and anhydrous 
based on the above data, and it picks up less that 1 % 
so moisture between 6 and 70% relative humidity but does 
sorb moisture at 100%RH. 

Paclitaxel Form B 

55 [0021] The XRD, DSC, TGA, and IR curves of the 
form B of paclitaxel are shown in Figures 6-12. One lot 
exhibited a moisture content of 7.36% (theoretical water 
content of tetrahydrate: 7.7%), as measured by TG. 
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[0022] The x-ray powder diffraction pattern for paclit- 
axel Form B (Figure 6) shows a different pattern than 
observed for Form A. Several reflections present in 
Form A are absent in Form B (12, 13.2, 17.7, 25.8 deg 
2-theta), and several new reflections occur in Form B 
(12.6, 13.8, 20.5). 

[0023] The DSC curve for Form B (Figure 7) exhibits 
several characteristic events. Beginning immediately af- 
ter heating, a broad endotherm peaking at approximate- 
ly 60°C is observed. A second partially resolved endo- 
therm peaks at approximately 90°C. Both of these cor- 
respond to the approximately 7% weight loss (theoreti- 
cal water content of tetrahydrate: 7.7%) observed in the 
TG curve. The next event is an endotherm at approxi- 
mately 170°C which is unaccompanied by weight loss 
and identified as a melt by hot stage microscopy. This 
event has a AH f of approximately 7 J/g (slightly depend- 
ent on heating rate) which is approximately six times 
less than that associated with Form A. The extent to 
which the crystallinity is retained following dehydration 
is not known. Figure 9 shows the DSC curve of the same 
material run at 3°C per minute to show the heating rate 
dependence of the thermal events. 
[0024] The IR spectrum of paclitaxel Form B is shown 
in Figure 10. Again, the mineral oil mull technique was 
used for sample preparation. Upon expansion of the 
high frequency region of the IR spectrum (Figure 11), 
differences are noted in the absorption pattern of the B 
form. A broad underlying absorption band is seen indi- 
cating the presence of adventitious water. More impor- 
tantly, two high frequency absorption bands are detect- 
ed at 3553 and 3655 cm' 1 . Due to the sharp, narrow 
bandwidth and high frequency of these two absorption 
bands, they are assigned as crystalline water O-H 
stretching frequencies. Due to the unique frequency of 
these two absorption bands, they can be used as diag- 
nostic peaks for the presence of the B form of paclitaxel. 
[0025] In Figure 1 2, the IR spectra of the B form pre- 
pared by the two sampling techniques are overlaid. 
Again, no differences are noted in the absorption fre- 
quencies between the two spectra indicating that the 
high pressure used to prepare the KBr pellet does not 
destroy the B form, 

[0026] These data indicate that paclitaxel Form B is a 
crystalline hydrate (pseudopolymorph) that dehydrates 
over a temperature range of 90°C to 130°C below the 
apparent melting point of approximately 170°C. 
[0027] Crystalline paclitaxel has been reported in 
many places. However, to applicants knowledge, it is all 
reported as Form A. No one has reported any hydrated 
form. For example, Journal of Natural Products , Vol. 47, 
No. 1,1984, p 136; J. Org. Chem. , Vol 46, No. 7, 1981, 
p. 1473; PCT publication WO 92/07842, p 19, published 
May 1 4, 1 992; and J. Am.Chem.Soc , 1 971 , 93, p. 2325 
report crystalline paclitaxel having melting points in the 
range of 205-208, 198-203, and 212-214, and 
213-216°C, respectively, all pointing to Form A. 
[0028] In summary, paclitaxel exists in at least two 
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stable crystalline forms under ambient conditions. Form 
A is a crystalline anhydrate (melting point = 214°C by 
hot stage microscopy, AH f = 41 J/g) with a characteristic 
powder XRD pattern and IR spectrum. Form B is a crys- 

5 talline hydrate (dehydration from ambient to approxi- 
mately 100°C followed by an apparent melting point ~ 
168°C, AH f = 7 J/g) with a characteristically different 
powder XRD and IR spectrum from Form A. 
[0029] The present invention also provides a process 

w for producing paclitaxel Form B which comprises adding 
an organic solution of Form A into water and crystallizing 
Form B, or contacting Form A with water. 

SPECIFIC EMBODIMENTS 

15 

[0030] The following procedures are two representa- 
tive preparations (but not limiting) for Form B cyrstalline 
solids having a water content close to dihydrate. 

20 Example 1 . 

[0031] Transfer paclitaxel solids (Form A, irregularly 
shaped crystals) to a Type I glass vial and add appro- 
priate volume of Milli-Q water to give an ~~ 20 mg/mL 

25 suspension (e.g. lg/50 ml_). Briefly sonicate to disperse 
solids, then vigorously stir the suspension at room tem- 
perature (- 23 °C) for - 72 hours. Collect the very fine 
hair/needle-like crystals by vacuum (house) filtration on 
a medium (1 0-20 micron) sintered glass filter and wash 

30 several times with water. The crystals are then dried at 
- 25 °C using high vacuum for ~ 24 hours. Yield is sub- 
stantially quantitative. 

Example 2. 

35 

[0032] Transfer paclitaxel solids (Form A, irregularly 
shaped crystals) to a Type I glass vial and add appro- 
priate volume of ethyl alcohol (100%) to give an - 40 
mg/mL solution (e.g. lg/25 ml_). Sonicate and stir to ob- 

40 tain pale straw yellow-colored solution. Slowly add the 
paclitaxel solution dropwise to a 10-fold volume of vig- 
orously stirring Milli-Q water (e.g. 250 mL) at room tem- 
perature (~ 23 °C), yielding a white suspension of very 
fine hair/needle-like crystals. Continue stirring the sus- 

45 pension of crystals in a sealed glass container ~~ 24 
hours at -~ 23 °C. Filter the suspension using a medium 
(10-20 micron) sintered glass filter with house vacuum, 
and wash the crystalline solid cake several times with 
water. The crystals are then dried using high vacuum at 

so ~ 23 °C for 24 hours. Yield is >90%. 

[0033] Once Form B crystals are obtained, it is pref- 
erable to add them as seed crystals to enhance subse- 
quent onset and rate of conversion from Form A to Form 
B, since in some instances conversion Form A to Form 

55 B may not be affected in the absence of seed crystals. 
[0034] Like paclitaxel Form A, Form B displays a sig- 
nificant inhibitory effect with regard to abnormal cell pro- 
liferation, and has therapeutic properties that make it 
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possible to treat patients who have pathological condi- 
tions associated with an abnormal cell proliferation, thus 
is useful in human and/or veterinary medicine. The path- 
ological conditions include the abnormal cellular prolif- 
eration of malignant or non-malignant cells in various 
tissues and/or organs, including, non-limitatively, mus- 
cle, bone, and/or conjunctive tissues; the skin, brain, 
lungs, and sexual organs; the lymphatic and/or renal 
system; mammary cells and/or blood cells; the liver, di- 
gestive system, and pancreas; and the thyroid and/or 
adrenal glands. These pathological conditions can also 
include psoriasis; solid tumors; ovarian, breast, brain, 
prostate, colon, stomach, kidney, and/or testicular can- 
cer; Kaposi's sarcoma; cholangiocarcinoma; choriocar- 
cinoma; neuroblastoma; Wilm's tumor; Hodgkin's dis- 
ease; melanomas; multiple myelomas; chronic lym- 
phocytic leukemias; and acute or chronic granulocytic 
lymphomas. Form B in accordance with the invention is 
particularly useful in the treatment of ovarian cancer. 
Thus, another aspect of the instant invention concerns 
a method for inhibiting human and/or other mammalian 
tumors which comprises administering to a tumor bear- 
ing host an antitumor effective amount of paclitaxel 
Form B. 

[0035] Paclitaxel Form B of the present invention may 
be used in a manner similar to that of paclitaxel Form A; 
therefore, an oncologist skilled in the art of cancer treat- 
ment will be able to ascertain, without undue experimen- 
tation, an appropriate treatment protocol for administer- 
ing a compound of the present invention. The dosage, 
mode and schedule of administration for compounds of 
this invention are not particularly restricted, and will vary 
with the particular compound employed. Thus Form B 
of the present invention may be administered via any 
suitable route of administration, preferably parenterally 
as a suspension or in solution; the dosage may be, for 
example, in the range of about 1 to about 100 mg/kg of 
body weight, or about 20 to about 500 mg/m 2 . The actual 
dose used will vary according to the particular compo- 
sition formulated, the route of administration, and the 
particular site, host and type of tumor being treated. 
Many factors that modify the action of the drug will be 
taken into account in determining the dosage including 
age, weight, sex, diet and the physical condition of the 
patient. 

[0036] The present invention also provides pharma- 
ceutical compositions (formulations) containing an anti- 
tumor effective amount of Form B in combination with 
one or more pharmaceutically acceptable carriers, ex- 
cipients, diluents or adjuvants. Examples of formulating 
Form A may be found in, for example, United States Pat- 
ents Nos. 4,960,790 and 4,814,470, and such examples 
may be followed to formulate Form B of this invention. 
For example, Form B invention may be formulated in the 
form of tablets, pills, powder mixtures, capsules, inject- 
ables, solutions, suspensions, suppositories, emul- 
sions, dispersions, food premix, and in other suitable 
forms. It may also be manufactured in the form of sterile 
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solid compositions, for example, freeze dried and, if de- 
sired, combined with other pharmaceutically acceptable 
excipients. Such solid compositions can be reconstitut- 
ed with sterile water, physiological saline, or a mixture 

5 of water and an organic solvent, such as propylene gly- 
col, ethanol, and the like, or some other sterile injectable 
medium immediately before use for parenteral adminis- 
tration as a suspension (microdispersion) or in solution. 
[0037] Typical of pharmaceutically acceptable carri- 

10 ers are, for example, manitol, urea, dextrans, lactose, 
potato and maize starches, magnesium stearate, talc, 
vegetable oils, polyalkylene glycols, ethyl cellulose, poly 
(vinylpyrrolidone), calcium carbonate, ethyl oleate, iso- 
propyl myristate, benzyl benzoate, sodium carbonate, 

15 gelatin, potassium carbonate, silicic acid. The pharma- 
ceutical preparation may also contain nontoxic auxiliary 
substances such as emulsifying, preserving, wetting 
agents, and the like as for example, sorbitan monolau- 
rate, triethanolamine oleate, polyoxyethylene monos- 

20 tearate, glyceryl tripalmitate, dioctyl sodium sulfosucci- 
nate, and the like. 



Claims 

25 

1. Paclitaxel hydrate containing about two to four 
moles of water. 

2. Paclitaxel hydrate containing about two moles of 
30 water. 

3. Paclitaxel hydrate containing about four moles of 
water. 

35 4. Paclitaxel hydrate having water content of about 
3.5-8.5%. 

5. Paclitaxel hydrate having water content of about 
3.5-4.0% 

40 

6. Paclitaxel hydrate having water content of about 
7.3-8.5% 

7. Paclitaxel hydrate having substantially the same 
45 DSC curve as set out in Fig. 7. 

8. Paclitaxel hydrate having substantially the same X- 
ray diffractogram as set out in Fig 6 and substan- 
tially the same IR spectrum, in oil mull, as set out in 

so Fig. 10. 

9. Paclitaxel hydrate having substantially the same X- 
ray diffractogram as set out in Fig 6, and substan- 
tially the same IR spectrum, in oil mull, as set out in 

55 Fig. 10, and substantially the same DSC curve as 
set out in Fig 7. 

10. A pharmaceutical composition having added there- 
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to an effective antitumor amount of paclitaxel hy- 
drate having substantially the same X-ray diffracto- 
gram as set out in Fig 6 and substantially the same 
IR spectrum, in oil mull, as set out in Fig. 10, togeth- 
er with pharmaceutical^ acceptable carrier or dilu- 5 
ent. 

11. A pharmaceutical composition having added there- 
to an effective antitumor amount of paclitaxel hy- 
drate having substantially the same X-ray diffracto- 10 
gram as set out in Fig 6, and substantially the same 

IR spectrum, in oil mull, as set out in Fig. 10, and 
substantially the same DSC curve as set out in Fig 
7, together with pharmaceutical^ acceptable carri- 
er or diluent. 15 

12. The use of a paclitaxel hydrate as defined in any 
one of claims 1 to 9 for preparing a pharmaceutical 
composition for treating tumors. 

20 

Patentanspruche 

1 . Paclitaxel-Hydrat, enthaltend etwa zwei bis vier Mol 
Wasser. 25 

2. Paclitaxel-Hydrat enthaltend etwa zwei Mol Was- 
ser. 

3. Paclitaxel-Hydrat, enthaltend etwa vier Mol Wasser. 30 

4. Paclitaxel-Hydrat miteinem Wassergehalt von etwa 
3,5 bis 8,5%. 

5. Paclitaxel-Hydrat mit einem Wassergehalt von etwa 35 
3,5 bis 4,0%. 

6. Paclitaxel-Hydrat mit einem Wassergehalt von etwa 
7,3 bis 8,5%. 

40 

7. Paclitaxel-Hydrat mit im wesentlichen der in Figur 
7 dargestellten DSC-Kurve. 

8. Paclitaxel-Hydrat mit im wesentlichen dem in Figur 

6 dargestellten Rontgendiffraktogramm und im we- 45 
sentlichen dem in Figur 10 dargestellten IR-Spek- 
trum in oliger Aufschlammung. 

9. Paclitaxel-Hydrat mit im wesentlichen dem in Figur 

6 dargestellten Rontgendiffraktogramm, im wesent- so 
lichen dem in Figur 10 dargestellten IR-Spektrum in 
oliger Aufschlammung und im wesentlichen der in 
Figur 7 dargestellten DSC-Kurve. 

10. Pharmazeutische Zusammensetzung mit einem 55 
Zusatz einer antitumoral wirksamen Menge von Pa- 
clitaxel-Hydrat mit im wesentlichen dem in Figur 6 
dargestellten Rontgendiffraktogramm und im we- 
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sentlichen dem in Figur 10 dargestellten IR-Spek- 
trum in oliger Aufschlammung, zusammen mit ei- 
nem pharmazeutischen akzeptablen Trager oder 
Verdunnungsmittel. 

11. Pharmazeutische Zusammensetzung mit einem 
Zusatz einer antitumoral wirksamen Menge von Pa- 
clitaxel-Hydrat mit im wesentlichen dem in Figur 6 
dargestellten Rontgendiffraktogramm, im wesentli- 
chen dem in Figur 10 dargestellten IR-Spektrum in 
oliger Aufschlammung und im wesentlichen der in 
Figur 7 dargestellten DSC-Kurve, zusammen mit ei- 
nem pharmazeutisch akzeptablem Trager oder Ver- 
dunnungsmittel. 

12. Verwendung eines Paclitaxel-Hydrats gemaG Defi- 
nition in einem der Anspruche 1 - 9 zur Herstellung 
einer pharmazeutischen Zusammensetzung zur 
Behandlung von Tumoren. 



Revendications 

1. Hydrate de paclitaxel contenant environ deux k 
quatre moles d'eau. 

2. Hydrate de paclitaxel contenant environ deux mo- 
les d'eau. 

3. Hydrate de paclitaxel contenant environ quatre mo- 
les d'eau. 

4. Hydrate de paclitaxel ayant une teneur en eau d'en- 
viron 3,5-8,5%. 

5. Hydrate de paclitaxel ayant une teneur en eau d'en- 
viron 3,5-4,0. 

6. Hydrate de paclitaxel ayant une teneur en eau d'en- 
viron 7,3-8,5%. 

7. Hydrate de paclitaxel ayant substantiellement la 
meme courbe DSC qu'indique dans la figure 7. 

8. Hydrate de paclitaxel ayant substantiellement le 
meme diffractogramme de rayons X qu'indiqu§ 
dans la figure 6 et substantiellement le meme spec- 
tre IR, en poussi&re d'huile, que celui indique dans 
la figure 10. 

9. Hydrate de paclitaxel ayant substantiellement le 
meme diffractogramme de rayons X qu'indiqu6 
dans la figure 6 et substantiellement le meme spec- 
tre IR, en pousstere d'huile, comme indiquS dans la 
figure 10, et substantiellement la meme courbe 
DSC que celle indiquee dans la figure 7. 

10. Composition pharmaceutique ayant une quantity 
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effective d'anti-tumeur ajoutee d'hydrate de pacli- 
taxel ayant substantiellement le meme diffracto- 
gramme de rayons X que dans la figure 6, et subs- 
tantiellement le meme spectre IR, en poussi&re 
d'huile que celui indique dans la figure 10 ainsi s 
qu'un support ou diluant pharmaceutiquement ac- 
ceptable. 

11. Composition pharmaceutique ayant une quantity 
effective d'anti-tumeur ajoutee d'hydrate de pacli- 10 
taxel ayant substantiellement le meme diffracto- 
gramme de rayons X que celui indique dans la figu- 
re 6, et substantiellement le meme spectre IR, en 
poussiere d'huile, que celui indique dans la figure 

10 et substantiellement la meme courbe DSC que 15 
dans la figure 7, ainsi qu'un support ou diluant phar- 
maceutiquement acceptable. 

12. Utilisation d'hydrate de paclitaxel comme defini 
dans I'une quelconque des revendications 1 & 9 20 
pour preparer une composition pharmaceutique 
pour traiter les tumeurs. 
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